Rotation and protein-protein interactions of cytochrome P-450 in the inner membrane of adrenocortical mitochondria.
Rotational diffusion of the total cytochrome P-450 (P-450scc plus P-45011 beta) in bovine adrenocortical mitochondria was examined by observing the decay of absorption anisotropy, r(t), after photolysis of the hemo.CO complex by a vertically polarized laser flash. Analysis of r(t) was based on a "rotation-about-membrane normal" model. The measurements were used to investigate intermolecular interactions of cytochrome P-450 with other membrane proteins. The absorption anisotropy decayed within 1 ms to a time-independent value. Rotational diffusion of cytochrome P-450 was dependent on the presence and absence of deoxycorticosterone (DOC), a substrate for cytochrome P-45011 beta. The observed value for the normalized time-independent anisotropy r(infinity)/r(0) and the average rotational relaxation time phi are r(infinity)/r(0) = 0.88 and phi = 233 microseconds when DOC is absent, and r(infinity)/r(0) = 0.65 and phi = 350 microseconds when DOC is present. Judging from the phi value, rotating P-450 is not a monomeric molecule, but would be a small microaggregate with an average diameter of about 120 A. A significantly high value of r(infinity)/r(0) implies co-existence immobile populations of cytochrome P-450. Based on the assumption that the heme angle tilts 55 degrees from the membrane plane (Gut et al. (1983) J. Biol. Chem. 258, 8588-8594), 65% (when DOC is present) or 88% (when DOC is absent) of cytochrome P-450 in mitochondria is immobilized within the experimental time range of 2 ms due to the presence of immobile protein microaggregates.(ABSTRACT TRUNCATED AT 250 WORDS)